We have studied the random-axis magnet with infinite anisotropy by three methods: Cayley-tree approximation, Migdal-Kadanoff renormalization group (MKRG), and Imry-Ma scaling. In the Cayley-tree approximation, by an examination of susceptibilities, it is shown that there exists a competition between the coordination number z and the number of components n of the spins which leads to either ferromagnetic or spin-glass order. Using the MKRG at very low temperature we map out approximately the regimes of the ferromagnetic, spin-glass, and disordered phases as a function of n and the spatial dimension, d. The Imry-Ma arguments are made as an additional method for obtaining information on the critical dimension. 
I. INTRODUCTION In this paper we consider the random-anisotropy-axis model (RAM) in the limit of infinite anisotropy, D. The RAM is defined for a d-dimensional lattice of (classical) n-component spins, s;, of unit length, with (quenched) random-axis directions, n;, and the Hamiltonian H~M= -g Js; s& Dg (s; n-;) ( ' (eRG), positionspace renormalization group' (PSRG) , and I/n expansion. ' '9 The Fig. 1 , where it is seen that o. =n is a good approximation to the phase boundary. We stress again that the above results are exact and gauge independent.
We do not expect any other types of thermodynamic singularities for the transition from the disordered phase, although quantities such as X=+ (~X;~(C)~)c have to be considered. In the Appendix we discuss the possible relevance of 1'. scribed elsewhere.
We have used a version which has recently been applied to the Ising spin-glass problem.
The procedure has the following steps. Initially, assign axis directions n; to each site of the lattice according to the uniformly x gauge and compute the nearestneighbor pair interactions, J~= n;-n~. For each MKPSRG recursion, move the interactions on every other row to the remaining rows (see Fig. 2 ) and then sum over the spin states of those spins which have a low enough bond connectivity (see Fig. 2 ). This produces a renormalized set of pair interactions J, &, for the larger length scale.
Repeating the recursion allows the problem to be solved.
The choice of the uniformly x gauge was important for our procedure because even when the bond is moved there is no question of the correct sign for the initial pair interaction J~. The procedure in Fig. 2 We may summarize our conclusions as follows.
(1) For large D, there is a competition within mean-field theory between ferromagnetic order which occurs at low temperature when z~n and spin-glass order which occurs at low temperatures when z 5 n.
(2) The low-temperature MKPSRG shows qualitatively the behavior of mean-field theory as illustrated in Fig. 3 .
In particular, the spin-glass phase is in the same universality class as that of a pure Ising spin glass with randomly distributed couplings. 
